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ABST R A C T 

A sexua lly mat ure co mme ns a l pol yn o id not re fe rable to any known ge nus o r spec ies was 
found in the lub e o f a C hactopterus appendiculatus G rube, 1874 , from Am bo n. the Ba nda 
Sea. Indon es ia , Th e specime n is a co mple te male. charac terized inter a lia by I<} pairs o f e ly tra 
on 46 seg me nts ; unu su all y en larged , an teri o rly direc ted ante rior pair of ey es: numerou s fine 
capi Ilar y notoc huetae : num e rou s s le nde r ne urochae tae w ith long , s lende r hoods wi th tran s 
verse rows of e lo nga ted scales , A ne w gen us and spec ies a re prop osed for this taxon . T he 
speci es is most s im ilar to Paralentia tonkini ra Usc hakov, 19R2 , described fro m Hainun . So uth 
China Sea. whi ch is herein transferred to the new genus. Com me nsal s o f C hae topte ridae are 
revi ewed and a synop tic table of c haetopt e rid hosts (16 sp ecies in 5 gene ra) and symbion ts 
(15 pol ych aet e spec ies + I<} decap od spe cies. accid entul s exc luded) is given. 

Sc a le wo rms o r pol yn oids are o fte n assoc iated wi th d ifferen t groups o f ma rine 
invertebrates (Pe tti bo ne. 1953, 1993; Paris , 1955; C lark, 1956; Britayev, 1981 ). 
No less than 39 spec ies of pol yn o ids are known to be associ ated wi th 
tube-dwell ing polychaetes (Britaye v and Martin, unpu blished observations) . 

The tub es of c hae topte rids probably o ffe r one of the mos t "com forta ble" ha bi
tats for co mmensals . Known inh abitants include deca pod s as well polych ae tes, 
most of wh ich are pol ynoids (Tab le I). U p to now four spec ies of polynoids we re 
kn own to be assoc iated with Cltaet opterus s pp.. all fro m temperate waters (Ta ble 
I ). A fifth spec ies, Lepidon otus squamatus , has bee n fo und in em pty tub es but 
not in occupie d o nes. 

In co nnec tion w ith the se nior autho r's study o f a spec ime n of Cliae topterus 
appendiculatus G ru be , J 874 from Ambon, Ind on esia, we ex am ined a sma ll 
polynoid worm o rig inally pre sent in the tube and found it to differ from all known 
genera and species of polynoids. A new ge nus is proposed fo r this specimen, whi ch 
is characte rized inter alia by an unusu ally enlarged, an teriorly directed firs t pair 
o f eyes and ne uroc hae tae with lon g s lender hoods. Th e ge nus and species are di 
ag nosed and described herein and co mpared with rel ated taxa , and the symbionts 
of c hae topterids a re re vie wed . 

M ETH ODS 

The sp eci men has bee n studied by light- and scanning elect ron microscopy (S E M; parap od ia on ly) ; 
all figures have bee n pre pa red with the a id o f a Leitz camera luci da or from SEM photos . Pa rapod ia 
for SEM were dehydrated thro ugh a graded e thano l series and in ace tone, c ritica l-po int dri ed. moun ted 
o n alu minu m stuhs. sputte r-coated wi th go ld. an d ex amined in a Jeo l JS M-8 40 scann ing e lec tro n mi
croscope at the Zoolog ica l Mu seu m, Univers ity of Cope nhage n (Z MU C) . T he spec imen (in a lco ho l) 
a nd permane nt s lides of removed o r detached para pod ia. e lytra , spe rm , e tc . (mo unted in E upara l) a re 
de posit ed in Rijksm use urn Na tuurl ijke His toric, Lei den (R NHL), the Netherlands . 

T he syno ptic tab le of syrn bio nts of c hae ropte rids is mainly ba sed o n the literature . C rustacean no 
men cl ature main ly fo llows Sc hmi tt e t a l. ( 1973) for the pinnot he rid crabs and that used in the c ited 
pape rs fo r ot her g roups . but Dr. A us tin B. Wi lliam s, Na tional Marine Fi she ries Se rv ice , Washing ton. 
D.C., kindl y reviewed a ll the de capods and bro ug ht to ou r a ttenti on two overlooked papers wit h ge
neric revi sion s. Reco rds of Chactoptcrus variopeda tus, earlier co ns ide red the only spec ies in the ge
nus. are pl aced under the species that appea rs 111 0st likely to be the co rrec t one. Unc ert a in rec ords are 
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Table 1. Some poly chaete (*) and decapod syrnbionts of species of Chaetopteridae . • = host origi
nally as Chaetop terus variope da tus . Author and year are giv e n only fo r fir st men tion of each taxon. 

Host and symbionrtx) Local ity Re ference 

C hae topterus appendiculatus 
Grube, 1874 

"Opluhuln nm oc pcttiboneae Banda Sea, Indonesia This pap er 
n. gen . and sp. 

C. cautus Marenzeller, 1879 

"Harmoth oe imbricate (L. , Vostok Bay, Sea o f Jap an Britayev, 199 3 
1767) 

"Pilarg is berkeleyae Monro , Vostok Bay, Se a of Jap an Brit aye v, 1993 
19 33 

Pin nixa ra thbuui Sakai, 1934 Japan Sakai ,1 934-1 965 
Pinnixa rathbuni Possje t Bay, S Siberi a Kobjakova, 1967 
Pinnixa ra thb uni Vo stok Bay, Sea of Japan Britayev and Sm uro v, 1988 .; 

Britayev, 1993 
Polyonyx utinomii Miyake, Tanosak i, Japan Miyake, 1943 • 

1943 
Trit odvnam ia int errnedia Sha ntung Peninsula, C hi na Tu , 1938, host as 

Sh en . 1935 "Chaetopterus prob abl y C 
variopedatus'T I ) 

Tritodynamia ra thb uni Sh en, Japan Sakai, 1934-1 965, 1976 
1932 

T ritodyn am ia ra thbun i Vos tok Ba y, Sea of Jap an Britayev, 1993 

C. insignis Baird, 1864 
(status uncerta in, species 
may be d is tinc t) 

" Gattyana ci rrh osa (Pa llas, North Wales, UK Williams , 1864 . as "a Polynoe 
1766 ) given in Mr. Gosse ' s 

.Manual " '(2) 
" Gattyana cirrhosa Liv e rpoo l a rea , UK Hornell, 1891 , as Nych ia 

cirrosa 
" Ha rm othoe lon g iseti s Liverpool area, UK Hornell, 1891 , as Poly noi: 

(Grube . 186 3) glabra (H. Malmgreni 
Lankester, 1867) 

C. luteus Stimpson, 1855 
(s ta tus uncerta in, 
pro babl y distinct) 

Polyonv x /rOIlS I 'e rSIiS Bo tany Bay, Ne w South McN eill and Ward , 19 30 , host 
(Hasw e ll, 1882 ) Wales as Choetop teru s sp. 

Polyo nyx tra nsvers us Ca ree l Bay, Pitt wat er , N SW Pope, 1946, co nfi rme d by 
Peter Davie (in lilt . to MEP 
1996) 

C. norvegicus Sa rs , 1835 

*"Variou s ne rei ds and the Bergen Fjord, W Norway Sar s, 1835 , in e mpty tub es 
like" 

C. pergamentaceu s C u vier, 
1830? 

"N cre is sp. Bea ufo rt, NC Enders, 1905 
P elia II1I1/ i ca (G ibbes, 1850) Ca pe Co d to Florida G ray, 1961 . , crabs rare 
Pinnixa chaetop tera na C harleston Harbor, SC Stimpson, 1860 

Stimpson , 1860 
Pinnixa chaetop te ra na Long Island Sound, NY Smith, 1880 
Pinnixa chaetop tera na Beau fort, NC Enders, 1905 
Pinnixa chaetoptcra na Woods Hole , MA Pearse , 1913 • 
Pinnixa chactop tcraua Cape Co d to Florid a MacG initie a nd MacGinitie , 

194 9 . ; G ray, 19 61 • 
Pinnixa chaetoptcrana Chesapeake Bay, E USA Lippson and Lippson, 1984 • 
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Table I . Continued 

H O~ I and syrnbront t s) Locality	 Referen ce 

Pinnixa chaetopterana 

Po/yonyx g ibbc si Hai g , 1956 
(=Porcel/ana macrochel cs 
G ibbes , 1850) 

Polyonvx g ib besi 

Polyony» g ibbes i 
Polyon vx g ibbesi 
Tumidotheres lIIaclI/a/IIS (Sa y, 

181 8 ) 

Tumidothere s maculatus 

Tumidothere s marulatus 

Tumidotheres maculatus 

Zao ps ostre um (Sa y, 1817) 

Zaops os treum
 
Za op s os treum
 

C.	 sarsii Boeck, 1861 

"Ganvano cirrhosa 
*Lepidon Ollls squamatus (L. , 

1758) 

C.	 var iopedatus (Renier, 1804) 

*Go l/yano cirrhosa 
*Gol/yano cirrhosa 
*Gal/yon o cirrhosa 
"Gouyana cirrhosa
 
"Harm othoc lot/Rise/ is
 

" Hatrnothoe lon gi scris 

C.	 variopedatus of authors, 
probably not Renier, 1804 

Eulenai os co m etes (Walk er , 
1887 ) 

*Ma/mgreniella baschi 
Pettibone, 1993 

Opistliopus transversus 
Rathbun. 1893 

Pinnixa ba hamonde i Ga rt h, 
1957 

Pinnixa tom ent osa 
Lockingron , 1877 

Pinnixa transversalis (H . 
Miln e-Edwards and 
Lucas, 1844) 

Wellfl eet , MA to Rio G rande 
do Sui, Brazil 

Beaufort , NC 

US East Coast 

Wood s Hole, MA to Bra zil ? 
N Gulf of Mexi co 
Beaufort , NC 

US East Coast 

Off Martha 's Viney ard , MA 
to Mar del Plat a, Arge ntina 

Pa ran a, S . Sebastio, Sao 
Paul o, Brazil 

Woods Hole, MA 

Cape Cod to Florid a 
Salem, MA to Santa Catarina, 

Brazil 

Trondhjem Fjord, Norway 
Trondhjern Fjord, Norway 

Cl are Island, Ireland 
[UKI 
Isl e o f Man, Irish Sea 
Salc ombe, Devon. UK 
Med iterranean? 

Mediterranean ? 

Sin gap ore 

E Pac ific o ff S California 

Mont erey to San Diego , CA 

Reloncavi, Chile 

Mont ere y Bay, CA 

? 

Willi am s, 1965 +, 1984 + 

End er s , 1905, as Polyonys 
ma crocheles 

MacGinitie and MacGinitie, 
1949 +; Gray, 1961 +, 
both as P. macrocheles 

Willi am s, 1965 +, 1984 +
 
Gilbert , 1984 +
 
End er s, 1905, as Pit/no/heres
 

maculat us ; Gr ay, 1961 +, as 
P. maculatus; Campos, 1989, 
new ge nus 

MacGinitie and MacGiniti e, 
1949 +, as P. maculatu s 

Willimns, 1965 + ,1 984 +, 
both as P. maculatus , " in 
tub es of Chuetopteru s 
vario pe datus" 

Costa, 1970, as P. ma ca/a/lis 

Pearse , 1913 + , as 
Pinn othercs 0.1'11'1'11111 ; 

Manning, 1993, gene ric 
revi sion 

Gray, 1961 +, as P, os treum 
William s, 1965, 1984 , as 

Pinnotheres os treum, " in 
Chaetopterus tubes" 

Sto rm , 1881, as Nychia cirrosa 
St orm , 1881, in em pty tubes 

Southern , 1914 
Par is, 1955 , ref. to Mcintosh 
Southward, 1956 
Mett a rn , 1980 
Fau vel, 1923, in tubes of 

chae to pterids 
Pari s, 1955 , host as " Ie 

C he to ptere" 

Ng and Nakasone 1993, new 
ge nus for Polyon yx co me tes 

Pettibone. 1993; Ruff, 1995 

Hopkin s and Scan land, 1964 

Garth , 1957 

MacGinitie, 1930, 1935 

MacGinitie and MacGinitie, 
1949 
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Table I. Continued 

HO~1 and "ymhiorll(~) Localuy Reference 

Pinni.va transversalis rProbably Peru] Garth, 1957 
Pinni.\l/ nansversalis Galapagos Garth. 1946, 1960 
Pinnixa valdiviensis Rathbun, Puerto Lagunas, Chile Garth, 1957 

1907 
PO!."'''I.\·.\' quadriungulat us Gulf of California, Mexico Kudenov and Haig, 1974 

Glassell. 1915 

Ch.aetopterus n. sp. 
(M.E. Petersen, in prep.) 

*Ca!l\'ana IC. cirrhoscn qlresund, mud bottom, off K, W. Ockelmann (pel's. 
DK cornm.) 

Chaetopterus sp. 

*Gal/yol/u tirrhosa English Channel Fauve l, J921, ref. to "var. 
Chaetoptcri" [sic]. no author 
or host species given 

"Harmrnhoe areolata (Grube, British coast Mcintosh, 1900 
IS60j 

"Harrnotlioe arcolutct NE Atlantic Fauvel, 1921 
Pinnixa transversalis San Lorenzo Isl., Peru Rathbun, 1910; Garth, 1957 
Pinnixa transversalis Gulf of California MacGinitie and MacGinitie, 

1949, in tubes 
Po!W)//V.\' asia tiius Shen, Cheloo. Shantung Peninsula Shen, 1936, "Probably living 

1936 in the tube of Chactoptcrus," 
Polvonvx sinensis Stimpson, China Sea Shen, 1936 

IS58 
Polvonvv sp. W coast of Lower California MacGinitie and MacGinitie, 

1949, in tubes 
Zaop» ostreum Salem, MA to State of Santa Williams, 1965, as Pinnothercs 

Catarina, Brazil depressus; Manning, 1993, 
generic revision 

Mesochaetopterus japonicus 
Fujiwara, 1934 

Tritodvnamenia rathbuni Japan Sakai, 1934~1965, 1976 

M. rickettsi Berkeley and 
Berkeley, 1941 

"Malrngrcniclla "lunulara" Corona del Mar, southern Berkeley and Berkeley, 194 I; 
[not Delle Chiaje, IS101 California Pettibone, 1953, both as 

Harmorhoc lunulata (3) 

M. sagittarius (Claparede, 
1870) 

"Lcpidasihenia e!egans Solomon Islands Gibbs, 1969, 1971 
(Grube, 1840) 

Ph.yllochaetopterus herdmani 
(Hornell ill Willey, 1905) 

"Lcpidastheni« l1/{{cU!lI{(J Solomon Islands Gibbs, 1969, 1971 
POliS, 1910 

P prolifica Polls, 1914 

"Don'i!!ell pxcudoruhrovitmta Puget Sound, Washington Staff of University of 
Berkeley, 1927 Washington, in lin. from 

anonymous referee 

Phyllochaetopterus sp. 

"Harmotltoc brevipaipis Concepcion Bay, Chile Cariete et al., 1993, in tubes 
Bergstrom, 1916 
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Tabl e 1. Continued 

Host and sy m b io nt(s) Lo cality Reference 

" Tetolep idas thcnia lob oto Malay Archipelago, Pett ibone , 1970 
biensis Au gener and Petti  Philippine Islands 
bone in Pettibone, 1970 

Sasekumaria se langora Rullier, 
1976 

Polyonyx vermicola Ng and Selangor , Peninsular Malay sia Ng and Sa sekumar, 1993, 
Sas ekumar, 1993 obl igat e commensa l 

Spiochaetopterus challengeri 
Caullery, 1944 

*Lepidasthenia oce llata Japan Okuda, 1936; Clark, 1956 
(McIntosh, 1895) 

( I ) By Sakai 19 76 co ns idered a junior syno nym o f T. horva thi Nobili , 1905. a co mm ensal of "L oirnia medusa (Te rebe ll idae) . 
(2) FOOlnOL.e by Baird say !'! this is a variety o f Lepidonotus cirra tus [var. porasiticus Baird , 18641: Mcintosh 1900 refer s it to G . cirrosa . 
(3) Pe tt ibone (1993) tran sferred spec ies o f this group to Malm greniella Hartman, 1967. but does not see m (0 have tre ated the three 
spec imens reported as comme nsal s o f M . rsckeu sii by Berke ley and Berkeley ( 194 1), altho ugh one of the Berk eleys ' fou r specimens. 
co llected by Mactf inirie (rom the burrow o r a ghOSI shr im p. is descr ibed as a new spe cies ( /-I . macginiu ei Pe ttibon e , 1993). M . iunulata 
(Dell e Chi aje, 1830 ) (typ e locality Mediterranean ) has bee n indi scriminately used for a num ber o f co mmensal pol yn oid s; the southern 
Cali fo rni a spec imens are he rein co nsidered a simi la r specie s o r as yet unkn own ident ity. 

not ed as such and not referred elsewhere. Thi s arrangem ent also groups spec ies geo graphically; de
spite possible errors, we hop e that it will mak e it ea sier to rech eck the rec ords when the opportunity 
ari ses. Only spec ies large en ough to harbor co mme nsals and known or believed to be distin ct are 
listed. Types of Ch aetopteru s are currently being reexamined, and redescriptions of many of these 
spec ies are in preparation by the senior author. 

SYSTEMATICS 

Ophthalmonoe new genus 

Type Sp ecies r-i-Ophthalmon oe pettiboneae, new species, by original designation 
herein. Gender: Feminine. 

Diagnosis.-Segments up to 46. Elytra and elytrophores 17-19 pairs, on segments 
2,4,5,7, alternate segments to 23 ,26,29,32,35,38,41,42. Elytra delicate, transpar
ent, smooth except for micropapillae. Prostomium bilobed, bluntly rounded, with
out cephalic peaks, with 3 antennae, median antenna with ceratophore in anterior 
notch, with long style (0. tonkinica; missing on O. pettiboneae); lateral antennae 
with di stinct ceratophores, ari sing ventrally, with short styles; 2 long palps; 2 pairs 
of eyes , anterior pair enlarged and directed anteriorly (0. p ettiboneae) or similar 
in size to posterior pair and directed ventrally (0. tonkinica) . Tentaculophores of 
segment 1 lateral to prostomium, without chaetae, with dorsal and ventral ten
tacular cirri similar to median antenna (0 . tonkinica, missing in O. pettiboneae). 
Palps long, acuminate, smoooth. Segment 2 (bucc al segment) with first pair of 
elytrophores, biramous parapodia and buccal ventral cirri longer than following 
ventral c irri. Pharynx with 9 dorsal and 9 ventral large terminal papillae, with 
pair of jaws deep inside pharynx . Parapodia biramous, with smaller notopodium 
and larger neuropodium, both rami with projecting ac icular lobes, notopodium 
with prolonged tapering prechaetal lobe; prechaetal lobe of neuropodium longer, 
with supraacicular process; postchaetal lobe shorter; both triangular. Notochaetae 
numerous fine capillaries with imperceptible ornamentation. Neurochaetae numer
ou s, slender, with di stally pointed internal part surrounded by long slender hood 
ornamented with transverse rows of slender scales; hood without distal opening. 
Dorsal cirri of nonelytragerous segments with cylindrical cirrophores and long 



266 BU L L ET IN OF MARINE SC IENCE . VOL. 60. NO.2. 1997 

styles; ventral cirri short. Pygidium with two tapering anal cirri arising midven
trally. 

Etymol ogy.-From Greek, ophtha lmos , eye + no e , re ferring to the polynoid worm 
with large eyes. 

Comparisons. - T he subfam ilia l rel at ionships of the genus are not quite c lear, but 
only in Arctonoinae (H anley, 1989) do we find hooded neurochaetae: both Gas
trolepidia Schmarda, 1861 and Asterophilia Hanley, 1989 have hooded neurochae
tae. but here the hoods are restricted to the tips of the chae tae , whe reas in Oph
thalmonoe the hoods extend along mu ch of the free length of the chae tae and are 
ornamented with transverse rows of minute petaloid sca les; moreover, both of the 
first two genera differ from Ophthalmonoe in the more posterior positi on of the 
ant erior eyes and in lacking fine capillary notochaetae. They mo reover differ in 
number of elytragerous segments: up to 31 in Gastrolepidia , 17-1 9 in Ophthal
mon oe, and only 15 in Asterophilia . 

One species of the genus Holol epidella Willey, 1905-H. nigropunctata 
(Horst, 191 5) (redescribed by Pettibone, 196 9)-might be co nfused with Oph
thalmonoe in hav ing 19 pairs of elytra and in the form of the parapodi a. How
ever, Ophthalmonoe is ea sily di stingui shed by the more anterior position of the 
anterior eyes, by having elytra on segme nts 29,3 2.35 (ins tea d of 29,31 ,34,36 in 
Hol olepidella) and by the presence of hooded neurochaetae. 

The typ e species of Paralentia Usch akov, 1982, Halosydna (Alentia) ann amita 
Fau vel , 1934, in whi ch ge nus O . tonkinica was ori ginall y placed, differ s signif i
cantly from Ophthalmon oe in the form of the parapodia, which are shorte r and of 
a di fferent shape, and in having short, broad and serrated neurochaetae instead of 
lon g, slende r ho od ed on es. 

The new genu s is established for two spe cies, both from the tropical west Pa
cifi c: O. tonkinica (Usc ha kov, 1982), new combination , and O. pettibon eae , new 
spec ies . 

Ophthalmonoe pettiboneae ne w spec ies
 
Figures 1-3
 

Materia l Exa mined .- IN DO NES IA : Indonesian -Dutch Snelliu s-II Expedition, Banda Sea: Ambo n, 
Pok a , inner bay , Ship T , THEM A 4, Cruise J , S tat. 4 B, dive , 4 Sept 1984 , 3-9 m (Ho lo ty pe, RNHL No. 
19700, I co m plete but brok en (2 pieces) matu re male in good co ndition, in tu be of Ch aetopterus 
ap pcndiculatu s Gru be , 1874 , co llected by Harry A. ten Hove , ident. MEP). Note with spec ime n: "Sy m 
biot ic in tube o f Chaetoptcrus ," 

Description.-Holotype a complete mature male in two pieces, most ci rri and 
elytra pre sent and attach ed. Bod y sho rt, wide, flattened , with up to at least 46 
segments ( 17 anterior + 29 posterior in holotype), 7 + 10.4 mm lon g = 17.4 
mm total length (extended ph arynx ex cl uded) , 7 mm wide at midlength with 
parapodia but wi thout chae tae, 2.5 mm wide without parap odia. Gonads visible 
th rough parapod ial wall s from segme nt II. 

Prostomium (F ig . l A, C) slightly wider than long , without detect able ce phalic 
peak s, broadest at mid length (weak ly hexagonal ), bluntly rounded in front of an
terior eyes. Ceratophore of median antenna in shallow median notch, w ith dark 
brown pigment ventrally and laterally ; median antenna lost. Lateral antennae ari s
ing anteriorl y, adjacent and s lig htly ve ntra l to median antenna, of similar width 
thr oughout mo st of length, tapering slig htly at tips, with subterminal rin g of dark 
brown pigment. Palps long, acuminate , sm ooth, w ithout pigment. Eyes 4 , dark 
brown, wi th cons picuo us , tran sversel y oval len ses; anterior pair of eyes larger 



A 

Figur e 2 . Ophthalmonoe pettiboneae , holotype : A . Tip , middle and base of notoch aet a from left 
parap odium 20 as seen under oil imm ersion (see E, F). B. Neurochaetae from same . C. Left ely Iron 
fro m middle segment; notch (arrowed, also in G , H) at posterolateral margin firs around do rsa l cirrus 
of succeed ing seg ment. D. Right parapodi a I and 2 (=seg ments 2 and 3), anterior view, e lytron of 
pa rapodium I not vis ible. E. Le ft parapodium seg me nt 20, anterior view; arrowh ead indicatin g tip of 
notopodium . F. Same, posteri or view ; hatch ed area below cirrophore indic atin g dam age; note differ
ence in pigm ent ation o f dors al c irrus and c irro pho re in the two views. G. Left ely tron of s lightly mor e 
posteri or segment than in C. H. Right e lytron o f more posterior segment. Scales: A, B = 10 fLm ; C. 
G , H = I mm ; 0 = 0.34 mm; E. F = 0 .66 mm . (de , dorsal c irrus; ne, neuropodium; no, notopodium; 
vc , vent ra l c irrus; numbers refer to parap odi a I and 2) 
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B
 

Figu re I . Ophthulmo noe pe tubone ae , hol oryp e: A. Ant er ior end, dorsal view, with phar yn x fu lly ex
tended ; median ant enna an d left palp miss ing. tent acul ar c irri of left s ide only parti ally vis ible. B. 
Extended phar yn x, ve ntra l view; ve ntra l pair o r jaw s stippled. C. Anterior end. front al vie w. left palp 
mi ssin g . D . Posterior fragme nt, dorsal view sho wi ng tran sver se banding , ove rlapp ing arrange me nt o r 
elytra and posterolate ral notches or e lytra; para podia and chae tae omitted (se rnid iagram matic) . Scales : 
A-C = 1 mrn. 0 not to sca le . (d Tc, dor sal tentacular c irru s; pa, palp; v Tc , ventral tent acular cirrus) 
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Figure 3. Ophthalntonoe pcttiboneae , hol otyp e. S EM phot omicrographs o f chae tae o f m idbod y 
par ap od ium . A. Det ail o f notoch ae ta show ing pet uloid sca les a t right . B. Det ail o f tip o f hood of one 
of vernralmost neurochaetae. Ap parent ope n ing is co llapse d hood and not a real op ening. C. Neuro
ch aet ae from lower part of fascicle . Note va ria tion in size and numbe r of row s o f orn am entation . Ar
rowhead points at tear in hood . Sc ales : A. B = I ILm ; C, 10 ILm. (Pho tos A. B by Mat s Bergiu s .) 

(0 .26 mm wide ), a bout J .4 times as wide as posteri or pair (0 .19 mm wid e) and 
located at anterior ed ge of prostomium and directed ante rio rly (not dorsally or 
ventrally, perhaps partly because pharynx is fully extended), visible through thin 
dorsal cuti cle (Fi gs. J- 2 ); posteri or pair sma ller, at posterior ed ge of prostomium, 
directed dorsoposteriorly. Both pairs of eyes wider than long (length from front 
of lens to most posterior part of eye visible) . 

First or tentacular segment not v is ible dorsally ; tentaculophores lat eral to pros
tomium, without c haetae . with long dorsal and ventral tentacular c irr i. Ph arynx 
(Fi g. IB, C ) extended, with 9 dorsal and 9 ventral large terminal papillae; pair of 
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j aw s deep inside pharyn x. Body relatively short and broad , widest around mid
len gth . 

Elytra 19 pairs on segments 2 ,4, 5,7, alternate segments to 23 ,26,29,32,35,38, 
4 1,42; segments 43-44 with dorsal c irri; segments 45-46 very small and without 
e lytra or dorsal cirri, without pigment. Elytra (Fi gs. ID; 2C, G , H) firmly att ached, 
a ll but a few still in place, those of right and left sides overl apping middorsally 
except for most anterior 3-4 pairs; a ll basically oval but markedly irregular in 
outline and often with fold s , deli cate, smooth except for ev enly distributed mi
cropapillae and transparent except for continuous, narrow da rk brown rim a long 
middorsal and posterior margins; ven ation distinct ; most elytra with small bu t dis
tinct notch on one sid e, j us t after pigmentation of rim ends, apparently wh ere 
e lytron fit s around dor sal c irrus of fo llowi ng segme nt. 

Middorsum (Fig. IA, D) with co ns picuous tran sver se dark brown band across 
each segment throughout length of body except for last few segments, on cirri
ge rous segments continuing on posterior side of ely trophores and dorsal c irri (Fig. 
2E, F), on e lytrag erous segments sto pping at bases of elytrophores; anterior edg e 
of band straight and sha rply defined, posteri or edge more irregul ar; short trans
verse bands of cilia late rally on ant erior and posterior ed ges of pigment ed band. 
Segment 5 additionally with transversely oval middorsal brown spot po sterior to 
tran sverse band ; following segments with bands slightly thicker middorsally. Other 
pigmentation abse nt. 

Parapod ia biramous (Fi g. 2 D- F) , re lative ly lon g and slender in dorsal view, 
smooth; ric h dark brown pigment on dorsal cirri (e xcept distally) and posterior 
as pect of cirrophores; ventral cirri and c irrophores without pigment. Parapodia of 
seg ment 2 (chaetiger I) small (Fi g . 2 D), about half as long as as those of seg
ment 3; not opodium sma ll, sho rt, with dor sal elyt rophore; not op odi al ac icul ar lobe 
short, rounded-triangul ar basall y, with ve ry slender, prolon ged acicular proces s 
distally ; neurop odium lon ger and larger than notopodium; prech aetal lob e of neu
ropodium e long ate , di stally triangul ar, distal part pointing dorsolate rally; 
postchaetal ac icu lar lob e sho rter, tri an gular; ventral (buccal ) c irrus of segment 2 
basall y removed from neurop odium, arising a sho rt di stance ventra l to th is and 
slightly lon ger than neuropod ium . Notop odia of segme nt 3 and followin g s imilar 
(Fig . 2D-F), shorter than neuropodium, with acicul ar lobe prolonged and taper
ing . Neuropod ia with two widely sp aced rows of ci lia ventrally along len gth of 
parapodium; prechaetal lobe digitiform , much longer than triangular postch aetal 
lobe . Dorsal c irri: cirrophores and sty les w ith rich da rk bro wn pigment on poste
rior aspect , co lorless and tran slu cent to tran sparent on anterior as pec t except for 
brown pigment subdista lly ; sty les smooth, slender , tapering (no t swollen basally), 
extending well beyond tip of neuropodial lobes. Ventral cirri of chaetigers 2 and 
foll owing arisin g at mid len gth of parapodium, sho rter than neu ropodium, taper
ing, without pigment. 

Chae tae co lorless. Notoch aetae (Figs. 2A, 3A) preacicular, num erous (mo re than 
150), more slender than neurochaetae, ex cl usive ly fine , lon g , tapering cap ill aries 
appearing smooth at low er magnifications (e.g. , 500X), and imperceptibly ser
rated along on e edge und er phase-contrast oil immersion (e. g., 1250X or higher ; 
Fig . 2A ), w ith " se rrations" visible as slender pet aloid sca les und er SEM (Fig. 3A, 
15,00 0 X). Neuroch aet ae (Figs. 2B, D, E; 3B, C) preacicul ar, numerous (we ll over 
200 in right parapodium 15), in ab out 12-13 tiers, slender basally but thick er than 
notochaetae , becoming slightly broader at point wh ere hood (and ornamentation) 
beg ins; internal part of ch aeta unidentate , surrounded by lon g, s lender hood alo ng 
mu ch of di stal part ; hood dista lly expanded , w itho ut any o pening, in lon ger chae
tae with up to at least 85 rows of close- set , narrow, petaloid spines (Figs . 2B; 3B, 
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C ) ; row s of spines largest , mo st co ns picuo us and farthest apart at base of chae ta, 
sm aller and closer together distally, mainly on one side of chaeta, not co nt inuous 
or s piraling . 

Anus terminal , with two taper ing anal ci rr i ari sin g fro m mid ventral ed ge of py
g id ium . 

Dislribution.-Pacifi c Ocean : Band a Se a, Ambon . 

Etymology.-Named for Dr. Marian H. Pettibone, Zoologi st Emeritus at the Smith
so nian Institution , highly va lued friend, and author of numerous important con
tributions on the taxonomy o f sca leworms and man y oth er pol ych aete groups . 

Remarkss-s-Ophtho lrnono e p ettiboneae is ve ry similar to O . ton kinica but differ s 
in (1) the re lative size and orienta tio n of the anteri or eyes, (2) the irre gul ar shape 
and notch es in the e lytra, (3) the co ns ide ra bly g rea te r number of the notoch aet ae , 
perhaps al so (4) the sm aller size of the notochaet ae, and (5) the greater amount 
of pigme ntation. 

The ante rior eyes are clearly larger than the posteri or ones and directed anteri 
orly in O . pe ttiboneae , whereas the ey es are " approximately equ al in size" with 
the anterior eyes "d irec ted downward" in O. tonkinica (Uschakov, 1982: 143, pl. 
47: fig . 3; size confirme d by D r. G. N. Buzhinskaya ). As the pharyn x is full y 
extended on O. p ettib oneae, it ca nnot be exclude d that this is responsibl e for the 
di fference in ori entation of the eyes, but in a sim ilar-sized Ha rmothoe imbricata 
(L., 1767 ), which a lso has the anterior eyes und er the prostomium, a s imila r an
ter ior ori entation wa s not observed in a specime n with ex tended pharynx, and the 
eyes in thi s spec ies are al so rel ati vely mu ch sm all er. 

The sha pe of the e lytra in O . ton kini ca is not menti oned by Uscha kov, wh o 
figures them as flat and reg ularly ov al, wi thout any posterolater al notch (Usc ha
kov, 1982, pI. 47 , fig. 6) . In O . pe ttiboneae the e lytra are no t flat, but slightly 
ruffled, and it is nearl y impossible to m ount them witho ut fo lds; although the pos
te rolateral notch is eas ily overlooked whe n the ely tra are ex am ined in si tu, it can 
be seen (Fig. 1D) amd is difficult to ov erlook when an e lytro n is mounted on a 
s lide, whic h is necessa ry for exam ination of pap illa e. Moreovor, in O. peuibo
neae , the posterior rim of dark pigment ends just be fore the notch (F ig . 2C, G, 
H ), sugges ting that both the pattern of elyt ral pigm entation and the not ch are usual 
features . 

Usch ak ov ( 1982) fo und "about 50" notoch ae tae in O . tonkinica ; th is has been 
co nfirmed by Dr. Buzhinskaya, who foun d 50- 60; we fou nd ove r 150 in a mid 
body parap odium of O. pe tt ibo neae . Usch akov (1982) further states that the no
toch aet ae o f his spec ies are large r than in Paralentia annamita ; the notoch aeta 
figured by Fauvel (1934, 1935, fig. If in both) appears to be co ns ide rab ly wid er 
than in O . pe ttiboneae . G iven the exceedi ng ly sma ll di am eter of the notochaetae 
of O. pettiboneae , it is hard to imagine the ir bein g described as la rger tha n those 
of anothe r spec ies, and Usc hakovs specimen is slight ly smalle r than ours: 5.5 
mm greates t width with parapod ia, 1.7 mm without (m easured between bases of 
parap odi a). We find thi s to be fur the r support for spec ific di stinctn ess. 

The greater amount o f pigmen tat ion in O. pettiboneae ca nnot be evalua ted wi th
ou t more material and m ight be part of a cline , or simply int raspeci fic vari ati on 
wi thin a po pulatio n. Observed differences are pigmenta tion of lateral antennae, 
tentacul ar ci rri and el ytr a in O . pe ttiboneae versus no p igm en t her e in O. tonk
inica , Similarly, the larger number of e lytra ca nnot be evaluated on the present 
material , as the s ing le spec imen of O. pettiboneae is slightly larger and has more 
segme nts than reported for O . tonkin ica ; as the d istribution of e lytra is othe rwise 
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identical in the two spec ies, larger specimens of O. tonkinica are necessary to 
determ ine if a difference is pre sen t. 

Bi% gy.-Much of the spec ime n is covered wi th cl umps of mat ure spe rm, T hese 
are o f prim itive ty pe , w ith a round head about 1,3 p.m in g rea tes t d iame te r (mea
sure d on a Eu pa ral mou nt), a ve ry inconspicuo us ac roso me (appears to be cap
like , but not seen very c learly un de r phase -contras t oil im me rs ion with 1,2S0 X 
magnificat ion), and wh at see m to be 4 m itoch ondria. The spe rm ca nnot be from 
the chaet opte rid host, as the latter is a fe ma le, 

Op htha lmonoe tonkinica (Usch akov, 1982), new combinatio n 

Para lcntia tonkin ica Uschakov, 1982 : 141 -1 4 2, p l. 47 . rigs. 3-6. 

Remarks .- T he ty pe material fro m Hsing-y ing , Hainan Islan d , So uth C h ina Sea , 
11-1 3 m depth, was not exami ned by us, bu t is we ll described by Uscha kov 
( 1982), who unfo rtun atel y gave no informat ion ab out habitat. Dr. Galina N . 
Buzhinskaya kind ly reexamined th e s pec imens, confirme d that the de scription is 
co rrec t, and c hecked so me points about whic h we were in dou bt (see a bove). 

Originall y p laced in Para/entia Uschakov, 1982, O. tonkin ica d iffers s ignif i
cantly from the type spec ies of Paralentia , Halosydna (A/entia ) anna mita Fauvel, 
1934, in the fo rm of the parapodi a and chaetae and is more cl osel y rel ated to O. 
pettibon eae in having prolonged taperi ng parapodial lob es, numerous fine 
notochaetae , hooded neurochaetae , an d smooth an d del icate e lytra. T he spec ies 
are co m pa red unde r O . pe ttiboneae . 

DISCUSSION 

Del icate and tran sparent e ly tra proba bly are a "commensal" feature of thi s spe 
c ies . Su ch e lytra are typical for some o the r commens a l sca leworm s (Malmgre n 
iella , Gastro lepidia , fl olo/epidel/a ). Ano ther commensal feature is the enlarged 
anterior pair of ey es, directed anteri orl y and with conspicuous len ses. T his orien
tation and str uc ture of the eyes are rath e r rare among polyno ids, but are typical 
for tube-dwell ing acoetids (= polyod ontids), ano the r family of sca leworrns. There
fore it seems likel y that the anteriorl y d irected and e nlarged ey es of O. pe ttibo
neu e a re an adaptatio n to inh abit ing worm tu bes, The util ity o f hooded neuro
c hae tae is not c lear, but the o the r spec ies in w hich they occur are a lso commen
sa ls, 

T he hoods o f the neu ro ch aet ae a re unusua l in lacking an opening and in having 
surface o rnamentation, Hanley ' s (989) figures suggest th at th is is also the case 
in Ga strol epi da and Asterophi lia . This do es no t appear to be kn own for othe r fami
lies in whi ch hood ed c haetae are foun d (e .g ., Spionidae , M agel oni dae. Capite lli
dae), and it seems unlikely that the hoods are homologou s wi th one s in these 
families. 

As can be see n fro m Table 1, poJyn oid sc a le worm s are the dom inant group of 
pol ychaete sy rnb ionts of chaetopte rid tu bes (J 3 out of IS spec ies of po lyc haetes, 
but I of the 13 has only been re po rted from em pty tub es), but they are grea tly 
outnumbered by pinnotherid and o ther sma ll c rabs (2 1 species , 20 of whic h syrn
bionts of Chaetopterus spp., I of the 20 probably accidenta l [Pelio mutica vi. As 
spec ies of Cha ctopterus are those w ith the largest tubes , it is not surpriz ing that 
sym bionts of thi s ge nus are predominan tly c ra bs, whereas symbion ts of c haetop
terids in more c lose-fitt ing , slender tub es are ge ne rally polychaetes. O ne ot he r 
factor that may p laya rol e is the shape of the tube: basically U -sh aped and ope n 
at both ends in Cha ctopterus and straight or J-sha ped , with on e e nd usu all y bur
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ied in the substrate in the other genera. As far as we know, these differences have 
not been investigated. Moreover, while a number of the crabs appear to be obli
gate commensals, this does not appear to be the case with the polychaetes, most 
[all ?] of which can be found free-living or with other hosts . 

Because of the common belief that Chaetopterus is a monotypic genus with a 
single variable species, C. variopedatus, it is likely that some of the host records 
are incorrectl y referred. Although most of the material has not been examined, 
based on literature and as ye t limited knowledge of species present in the areas, 
an attempt has been made to group the hosts records under the mo st likely pos
sibility, as this seemed more useful than placing the majority of them under C. 
variop edatus . Thus , records from the Sea of Japan have been referred to C. cau
tu s, which to date is the only larger infaunal species known to occur there; a 
sm aller epifaunal species, also referred to C. variopedatus but not this, has not 
yet been reported to harbor commensals. A redescription of C. cautus will be pub
lished separately (Petersen, in prep.) . C. variopedatus is not co smopolitan or as 
widespread as commonly believed, and even along the North American East Coast, 
at least two and perhaps three distinct species have been (incorrectly) referred 
here (Petersen, 1984a, b). The material investigated by Gray (1961 ) was unfortu
nately not kept, but since the worms were taken from different bottom types, it is 
likely that two or more species were involved, at least on e of which may be un
de scribed. 
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